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Public Summary: 

Peripheral artery disease (PAD) currently affects approximately 27 million patients in Europe and North America, and if untreated, may

progress to the stage of critical limb ischemia (CLI), which has implications for amputation and potential mortality. Unfortunately, few

therapies exist for treating the ischemic skeletal muscle in these conditions. Biomaterials have been used to increase cell transplant

survival as well as deliver growth factors to treat limb ischemia; however, existing materials do not mimic the native skeletal muscle

microenvironment they are intended to treat. Furthermore, no therapies involving biomaterials alone have been examined. The goal of

this study was to develop a clinically relevant injectable hydrogel derived from decellularized skeletal muscle extracellular matrix and

examine its potential for treating PAD as a stand-alone therapy by studying the material in a rat hindlimb ischemia model. We tested

the mitogenic activity of the scaffold's degradation products using an in vitro assay and measured increased proliferation rates of

smooth muscle cells and skeletal myoblasts compared to collagen. In a rat hindlimb ischemia model, the femoral artery was ligated

and resected, followed by injection of 150 µL of skeletal muscle matrix or collagen 1 week post-injury. We demonstrate that the

skeletal muscle matrix increased arteriole and capillary density, as well as recruited more desmin-positive and MyoD-positive cells

compared to collagen. Our results indicate that this tissue-specific injectable hydrogel may be a potential therapy for treating ischemia

related to PAD, as well as have potential beneficial effects on restoring muscle mass that is typically lost in CLI.

Scientific Abstract: 

Peripheral artery disease (PAD) currently affects approximately 27 million patients in Europe and North America, and if untreated, may

progress to the stage of critical limb ischemia (CLI), which has implications for amputation and potential mortality. Unfortunately, few

therapies exist for treating the ischemic skeletal muscle in these conditions. Biomaterials have been used to increase cell transplant

survival as well as deliver growth factors to treat limb ischemia; however, existing materials do not mimic the native skeletal muscle

microenvironment they are intended to treat. Furthermore, no therapies involving biomaterials alone have been examined. The goal of

this study was to develop a clinically relevant injectable hydrogel derived from decellularized skeletal muscle extracellular matrix and

examine its potential for treating PAD as a stand-alone therapy by studying the material in a rat hindlimb ischemia model. We tested

the mitogenic activity of the scaffold's degradation products using an in vitro assay and measured increased proliferation rates of

smooth muscle cells and skeletal myoblasts compared to collagen. In a rat hindlimb ischemia model, the femoral artery was ligated

and resected, followed by injection of 150 microL of skeletal muscle matrix or collagen 1 week post-injury. We demonstrate that the

skeletal muscle matrix increased arteriole and capillary density, as well as recruited more desmin-positive and MyoD-positive cells

compared to collagen. Our results indicate that this tissue-specific injectable hydrogel may be a potential therapy for treating ischemia

related to PAD, as well as have potential beneficial effects on restoring muscle mass that is typically lost in CLI.

1

https://www.cirm.ca.gov/our-progress/awards/interdisciplinary-stem-cell-training-program-ucsd-ii

	California Institute for Regenerative Medicine
	Injectable skeletal muscle matrix hydrogel promotes neovascularization and muscle cell infiltration in a hindlimb ischemia model.

